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(54) DIGITAL CAMERA 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the load of hardware by efficiently 
storing a conversion characteristic for converting picture quality in a digital 
camera. 

SOLUTION: The picture quality of a picture can be set in the three types of soft 
tone setting, standard tone setting and rough tone setting at every scene setting 
corresponding to the object of photographing such as a port rate mode and a 
standard mode. The picture quality conversion characteristic for converting 
picture quality on the four types of scene settings and the three types of picture 
quality settings is not given, but the picture quality conversion characteristic is 



stored in a storage means such as a memory in a state where the picture quality 
conversion characteristic which is possibly used in one scene is operated as that 
which is possibly used in the other scene. The capacity of the storage means 
can be reduced in accordance with an operated storage form. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] A scene decision means to determine the scene of 1 from from among 
two or more scenes which show the class of object of photography. An image 
quality decision means to determine the image quality of the image obtained by 
photography, and a storage means to memorize two or more image quality 
transfer characteristics for performing image quality adjustment of said image, A 
selection means to choose the image quality transfer characteristic of 1 from 
from among said two or more image quality transfer characteristics based on 
said scene and said image quality of 1 , The image quality adjustment device 
which performs image quality adjustment with the application of said image 
quality transfer characteristic of 1 chosen with said selection means. The digital 
camera characterized by said two or more image quality transfer characteristics 



being memorized by said storage means in the condition of having used also 
[ transfer characteristic / which may apply a preparation and the image quality 
transfer characteristic which may be applied in the scene of one of said two or 
more scenes in other scenes / image quality ]. 

[Claim 2] It is the digital camera characterized by choosing the image quality 
transfer characteristic of 1 based on said image quality which said selection 
means sets up the upper limit and minimum of image quality conversion 
reinforcement in a digital camera according to claim 1 based on said scene of 1, 
sets the selection candidate contained between said upper limits and said 
minimums from from among said two or more image quality transfer 
characteristics, and is determined [ from ] among said selection candidates. 
[Claim 3] It is the digital camera characterized by said scene decision means 
determining said scene of 1 in a digital camera according to claim 1 or 2 based 
on the contents of the scene selection actuation by the user. 
[Claim 4] It is the digital camera which said image quality decision means 
determines the condition of the contrast of said image in a digital camera 
according to claim 1 to 3, and is characterized by said image quality transfer 
characteristic being gamma curve for adjusting the condition of said contrast. 
[Claim 5] The 1st selection input means for carrying out the selection input of the 
scene of 1 from from among two or more scenes which show the class of object 



of photography, The 2nd selection input means which carries out the selection 
input of the condition of the contrast in the image obtained by photography, or 
saturation, The image quality adjustment device which adjusts the contrast of 
said image, or the condition of saturation based on said scene of 1 by which a 
selection input is carried out from said 1st selection input means, and the 
condition of the contrast by which a selection input is carried out from said 2nd 
selection input means, or saturation, A preparation, the digital camera 
characterized by consisting of operating members different, respectively from 
said 1st selection input means and said 2nd selection input means. 
[Claim 6] It is the digital camera characterized by performing in the phase before 
said image with which said image quality adjustment device is obtained by 
photography in a digital camera according to claim 1 to 5 is recorded on a 
predetermined record means. 

[Claim 7] The 1st selection input means for carrying out the selection input of the 
scene of 1 from from among two or more scenes which indicate the class of 
object of photography to be a display means to display the image obtained by 
photography, The 2nd selection input means which carries out the selection 
input of the condition of the contrast in said image, or saturation. The image 
quality adjustment device which adjusts the contrast of said image, or the 
condition of saturation based on said scene of 1 by which a selection input is 



carried out from said 1st selection input means, and the condition of the contrast 
by which a selection input is carried out from said 2nd selection input means, or 
saturation. The digital camera characterized by having a display-control means 
to display on said display means the contents of said scene of 1 by which a 
selection input is carried out from said 1st selection input means, and the 
condition of the contrast by which a selection input is carried out from said 2nd 
selection input means, or saturation. 

[Claim 8] It is the digital camera characterized by displaying said scene of 1 by 
which the selection input of said display-control means is carried out from said 
1st selection input means in a digital camera according to claim 7, the condition 
of the contrast by which a selection input is carried out from said 2nd selection 
input means, or saturation, and the contents of ** in the state of the icon 
matched with each. 

[Claim 9] In a digital camera according to claim 5, 7, or 8 said image quality 
adjustment device It is based on the contents by which a selection input is 
carried out from said 1st selection input means and said 2nd selection input 
means. It is constituted so that the contrast of said image or the condition of 
saturation may be adjusted with the application of the image quality transfer 
characteristic of 1 from from among two or more image quality transfer 
characteristics for performing image quality adjustment of said image. The digital 



camera characterized by said two or more image quality transfer characteristics 
being memorized by the predetermined storage means in the condition of being 
used also [ transfer characteristic / which may apply the image quality transfer 
characteristic which may be applied in the scene of one of said two or more 
scenes in other scenes / image quality ]. 

[Claim 10] It is the digital camera characterized by said image quality transfer 
characteristic being gamma curve in a digital camera according to claim 9. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the digital camera which photos 

a photographic subject and generates image data. 

[0002] 

[Description of the Prior Art] A photography scene is distinguished from the 
image data acquired before photography, and the digital camera which performs 
a setup of the optimal photography conditions and image processing according 
to the scene, and performs this photography is known so that it may be 



conventionally indicated by JP,10-79887,A. Moreover, the digital camera with 
which the user himself can carry out a manual setup of the setup of a 
photography scene is also known. 

[0003] Furthermore, in the conventional digital camera, the possible thing of 

adjusting the contrast of a photography image also exists. 

[0004] 

[Problem(s) to be Solved by the Invention] However, when the established state 
of those with four kind and contrast had three kinds of classes of scene, the 
transfer characteristic of the image quality which is equivalent to the number of 
classes of contrast for every scene needed to be prepared, and memory needed 
to be made to memorize 12 kinds of transfer characteristics in the conventional 
digital camera, since a selection setup of a scene and a setup of contrast were 
regarded as setting actuation which became independent, respectively. Now, a 
load will be applied to hardware, such as memory, and there was a problem. 
Moreover, when it had two or more kinds of transfer characteristics for every 
scene, processing excessive about the scene may be made and it might become 
a problem in respect of image quality. 

[0005] Furthermore, in the conventional digital camera, when a user performs 
selection actuation of a scene, and selection actuation of contrast, for example, 
since setting up with a menu screen etc. was constituted so that similar selection 



actuation might be performed although selections differed, operability was bad 
and caused an operation mistake. When an incorrect setup by the operation 
mistake had arisen in the setting phase before photography, the image obtained 
by photography had turned into a different image from a desired image, and 
since it was also difficult to photo the same scene again, there was a case where 
it became a problem. 

[0006] Then, this invention aims at offering the digital camera which improves 
the operability at the time of being made in view of the above-mentioned 
technical problem, and mitigating the load of hardware by memorizing the 
transfer characteristic for changing image quality efficiently, and a user 
performing selection actuation of a scene, and selection actuation of contrast, 
and lessens an operation mistake. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
invention according to claim 1 A scene decision means to be a digital camera 
and to determine the scene of 1 from from among two or more scenes which 
show the class of object of photography. An image quality decision means to 
determine the image quality of the image obtained by photography, and a 
storage means to memorize two or more image quality transfer characteristics 
for performing image quality adjustment of said image, A selection means to 



choose the image quality transfer characteristic of 1 from from among said two 
or more image quality transfer characteristics based on said scene and said 
image quality of 1, The image quality adjustment device which performs image 
quality adjustment with the application of said image quality transfer 
characteristic of 1 chosen with said selection means, It is characterized by said 
two or more image quality transfer characteristics being memorized by said 
storage means in the condition of having used also [ transfer characteristic / 
which may apply a preparation and the image quality transfer characteristic 
which may be applied in the scene of one of said two or more scenes in other 
scenes / image quality ]. 

[0008] Invention according to claim 2 is characterized by to choose the image 
quality transfer characteristic of 1 based on said image quality as which said 
selection means sets up the upper limit and minimum of image quality 
conversion reinforcement based on said scene of 1, determines the selection 
candidate contained between said upper limits and said minimums from from 
among said two or more image quality transfer characteristics, and is determined 
[ from ] among said selection candidates in the digital camera according to claim 
1. 

[0009] Invention according to claim 3 is characterized by said scene decision 
means determining said scene of 1 based on the contents of the scene selection 



actuation by the user in the digital camera according to claim 1 or 2. 
[0010] In the digital camera according to claim 1 to 3, said image quality decision 
means determines the condition of the contrast of said image, and invention 
according to claim 4 is characterized by said image quality transfer characteristic 
being gamma curve for adjusting the condition of said contrast. 
[0011] The 1st selection input means for carrying out the selection input of the 
scene of 1 from from among two or more scenes which invention according to 
claim 5 is a digital camera, and show the class of object of photography, The 2nd 
selection input means which carries out the selection input of the condition of the 
contrast in the image obtained by photography, or saturation, The image quality 
adjustment device which adjusts the contrast of said image, or the condition of 
saturation based on said scene of 1 by which a selection input is carried out from 
said 1st selection input means, and the condition of the contrast by which a 
selection input is carried out from said 2nd selection input means, or saturation, 
It is characterized by consisting of operating members different, respectively 
from a preparation, said 1st selection input means, and said 2nd selection input 
means. 

[0012] In the digital camera according to claim 1 to 5, said image quality 
adjustment device is the phase before said image obtained by photography is 
recorded on a predetermined record means, and invention according to claim 6 



is characterized by performing. 

[0013] A display means for invention according to claim 7 to be a digital camera, 
and to display the image obtained by photography, The 1st selection input 
means for carrying out the selection input of the scene of 1 from from among two 
or more scenes which show the class of object of photography, The 2nd 
selection input means which carries out the selection input of the condition of the 
contrast in said image, or saturation, The image quality adjustment device which 
adjusts the contrast of said image, or the condition of saturation based on said 
scene of 1 by which a selection input is carried out from said 1st selection input 
means, and the condition of the contrast by which a selection input is carried out 
from said 2nd selection input means, or saturation. From said 1st selection input 
means, it has a display-control means to display on said display means contents 
with the condition of the contrast by which a selection input is carried out, or 
saturation, and consists of said scene of 1 by which a selection input is carried 
out, and said 2nd selection input means. 

[0014] It is characterized by invention according to claim 8 displaying said scene 
of 1 by which the selection input of said display-control means is carried out from 
said 1st selection input means, the condition of the contrast by which a selection 
input is carried out from said 2nd selection input means, or saturation, and the 
contents of ** in the state of the icon matched with each in a digital camera 



according to claim 7. 

[0015] Invention according to claim 9 is set to a digital camera according to claim 
5. 7, or 8. Said image quality adjustment device is based on the contents by 
which a selection input is carried out from said 1st selection input means and 
said 2nd selection input means. It is constituted so that the contrast of said 
image or the condition of saturation may be adjusted with the application of the 
image quality transfer characteristic of 1 from from among two or more image 
quality transfer characteristics for performing image quality adjustment of said 
image. Said two or more image quality transfer characteristics are characterized 
by what is memorized by the predetermined storage means in the condition of 
being used also [ transfer characteristic / which may apply the image quality 
transfer characteristic which may be applied in the scene of one of said two or 
more scenes in other scenes / image quality ]. 

[0016] Invention according to claim 10 is characterized by said image quality 
transfer characteristic being gamma curve in the digital camera according to 
claim 9. 
[0017] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a 

drawing about the gestalt of implementation of this invention. 

[0018] First, the appearance configuration of the digital camera 1 in the gestalt of 



this operation is explained. Drawing 1 thru/or drawing 4 are drawings showing an 
example of the appearance configuration of a digital camera 1, and, for drawing 
1^ , a front view and drawing 2 are [ a plan and drawing 4 of a side elevation and 
drawing 3 ] rear view. 

[0019] The image pick-up lens 31 and the shutter carbon button 8 which consist 
of zoom lenses with a macro function are prepared in the transverse-plane side 
of a digital camera 1 , and the applied part 6 which can equip with the memory 
card (record means) 9 which is a kind of a record medium is formed in the side 
face of a digital camera 1, and as shown in drawing 1 , it is constituted so that a 
memory card 9 can be freely detached and attached to the applied part 6. In 
addition, CCD image sensor 32 which carries out photo electric conversion of 
the photographic subject image which carries out incidence through the image 
pick-up lens 31 is formed in the interior side of a camera of the image pick-up 
lens 31. 

[0020] Moreover, as shown in drawing 2 , the image quality adjustment control 
unit 42 for adjusting image quality acquired by CCD image sensor 32, such as 
contrast of an image and saturation, is formed in the lateral portion of a digital 
camera 2. The image quality adjustment control unit 42 serves as the 2nd 
selection input means, is equipped with image quality adjusting-lever 42a and 
image quality adjustment carbon button 42b, and is constituted. Image quality 



adjusting-lever 42a can carry out a selection setup of the object of image quality 
adjustment at either contrast or saturation, when it is constituted so that it can 
rotate freely, for example, a user does rotation actuation of the image quality 
adjusting-lever 42a. Moreover, by repeating pushing actuation of image quality 
adjustment carbon button 42b, the user is constituted so that contrast or the 
image quality condition of saturation can be changed in two or more steps. 
[0021] Moreover, as shown in drawing 3 , the scene carbon button 41 for 
changing a setup of the scene according to the candidate for photography 
besides the shutter carbon button 8 manually is formed in the top-face side of a 
digital camera 1. This scene carbon button 41 functions as 1st selection input 
means. For example, when a user repeats pushing actuation of the scene 
carbon button 41 and performs it, a photography scene changes in the sequence 
of a "canonical mode", "night view mode", a "text mode", and a "portrait mode." 
In addition, when a user does not operate the scene carbon button 41, default 
setting of the "canonical mode" is carried out as a scene for photography. 
[0022] A canonical mode is the mode for photoing a photographic subject at 
large [ general ] as a candidate for photography, and general image quality 
adjustment is performed to the image obtained from CCD image sensor 32 at 
the time of a canonical mode. Moreover, night view mode is the mode for 
photoing dark photographic subjects, such as a night view, as a candidate for 



photography, a text mode is the mode for photoing the alphabetic character 
photographic subject written to books, a feltboard, etc. as a candidate for 
photography, and a portrait mode is the mode for photoing a person as a 
photographic subject. 

[0023] Next, as shown in drawing 4 , a live view indication of the image which the 
liquid crystal display (LCDiLiquid Crystal Display) 20 used as the display means 
for displaying the image obtained from CCD image sensor 32 is formed in the 
tooth-back side of a digital camera 1, for example, is obtained by CCD image 
sensor 32 in the condition before photography is given, and the image photoed 
by this photography by CCD image sensor 32 in the condition after photography 
is displayed. 

[0024] In addition, as shown in drawing 1 thru/or drawing 4 , many members etc. 
are arranged other than the above at the digital camera 1, but in the gestalt of 
this operation, since relation with invention is low, those detailed explanation is 
omitted. 

[0025] Drawing 5 is the block diagram showing the functional configuration of a 
digital camera 1. As shown in drawing 5 , incidence of the light from a 
photographic subject is carried out to CCD image sensor 32 through the image 
pick-up lens 31 . CCD image sensor 32 carries out photoelectrical change of the 
light by which image formation is carried out, and changes a photographic 



subject image into an electronic picture signal. The picture signal for every pixel 
obtained from CCD image sensor 32 is inputted into a digital disposal circuit 33, 
and the gain adjustment for changing signal level etc. is performed. The picture 
signal with which predetermined signal processing was performed by the digital 
disposal circuit 33 is led to A/D converter 34. 

[0026] A/D converter 34 changes into 10-bit digital data the analog signal for 
every pixel obtained from a digital disposal circuit 33, and all pixels generate the 
digital-data-ized image data. 

[0027] Adjustment of an image is performed in the image controller which 
consists of the black level amendment circuit 35, a WB (white balance) circuit 36, 
a saturation conversion circuit 37, and a gamma correction circuit 38, and the 
digital-data-ized image is stored in an image memory 39 after that. The image to 
which image quality adjustment was performed by the image controller is 
recorded on an image memory 39 as an RGB code. 

[0028] The black level amendment circuit 35 amends the black level of the 
image by which A/D conversion was carried out to predetermined reference level. 
Moreover, the WB circuit 36 performs the level conversion of the pixel data of 
each color component of R, G, and B so that a white balance may also be 
collectively adjusted after gamma amendment. The WB circuit 36 changes the 
level of the pixel data of each color component of R, G, and B using the 



level-conversion table inputted from the whole control section 10. In addition, the 
transform coefficient (inclination of a property) of each color component of a 
level-conversion table is set up by the whole control section 10 for every image. 
[0029] The saturation conversion circuit 37 functions as a saturation adjustment 
device which adjusts the saturation of an image, and changes into a Lab color 
coordinate system the data for every pixel expressed of each color component of 
R, G, and B. According to a Lab color coordinate system, the distance from L 
shaft will specify saturation in ab flat surface which intersects perpendicularly 
with L shaft. Therefore, after changing the color value (R, G, B) in RGB space 
into the color value (L, a, b) in Lab space, the multiplication of the multiplier k for 
changing saturation is carried out to each value of a and b, and it changes with a 
color value (L, ka, kb). Then, each color component value of R, G, and B to 
which saturation adjustment was performed is calculated by changing into an 
RGB system of color representation from a Lab color coordinate system. The 
saturation conversion circuit 37 will perform the above saturation transform 
processing according to the value of the multiplier k given from the whole control 
section 10. 

[0030] When a multiplier k is k> 1, it becomes the processing which raises the 
saturation of an image, and when a multiplier k is k< 1 conversely, it becomes 
the processing to which the saturation of an image is reduced. And when a 



multiplier k is k= 1 , it becomes the processing which does not produce saturation 
change. 

[0031] However, since it is not necessary to perform saturation conversion in the 
case of a multiplier k= 1, the saturation conversion circuit 37 will give the image 
data obtained from the WB circuit 36 to a gamma correction circuit 38 in the 
condition as it is, without performing the above processings. When it is made to 
perform the above-mentioned conversion also in the case of a multiplier k= 1, 
since image quality degradation may arise according to the operation error in the 
case of conversion etc., it is for preventing such image quality degradation. 
[0032] A gamma correction circuit 38 amends the gamma characteristics of 
image data. If the property of gamma curve applied in a gamma correction circuit 
38 is changed to the condition of differing, the contrast condition in an image will 
change. Therefore, a gamma correction circuit 38 will act also as a contrast 
adjustment device which adjusts the contrast condition of an image, while acting 
as a means to amend gamma characteristics. Moreover, in a gamma correction 
circuit 38, the image data for finally recording on a memory card 9 is changed 
into the image data of 256 gradation by changing the 10-bit pixel data for every 
pixel into 8-bit pixel data. 

[0033] In addition, in the above image controllers, highly precise processing will 
be performed by 10-bit image data, and image quality degradation in saturation 



conversion circuit 37 grade can be controlled to the minimum until final image 
adjustment is completed (that is, processing in a gamma correction circuit 38 
completion). 

[0034] An image memory 39 is memory which memorizes the image data 
outputted from a gamma correction circuit 38. This image memory 39 has the 
storage capacity for one frame (one image). For example, when CCD image 
sensor 32 has the pixel of a n line m train, an image memory 39 has the pixel 
data storage capacity for a nxm pixel, and is memorized in the pixel location 
where each pixel data corresponds. 

[0035] A timing generator 25 generates the drive control signal of CCD image 
sensor 32 based on the reference clock transmitted from the timing control 
circuit 24. A timing generator 25 generates clock signals, such as read-out 
control signals (a Horizontal Synchronizing signal, a Vertical Synchronizing 
signal, transfer signal, etc.) of the timing signal of for example, integral initiation / 
termination (exposure initiation / termination), and the light-receiving signal of 
each pixel, and outputs them to CCD image sensor 32. 

[0036] The timing control circuit 24 is constituted so that the clock to a timing 
generator 25 and A/D converter 34 may be generated. This timing control circuit 
24 is controlled by the whole control section 10 which consists of 
microcomputers. 



[0037] The whole control section 10 can perform image quality adjustment to the 
image obtained from CCD image sensor 32, and can make the image store in an 
image memory 39 by controlling each part of the above. 

[0038] In a photometry and a colorimetry operation, subsampling of the image 
data serially stored in an image memory 39 is performed, the whole control 
section 10 calculates an evaluation value, and when it is judged that it is 
necessary to make the quantity of light at the time of performing this 
photography fluctuate, it performs modification directions of the electronic 
shutter speed of CCD image sensor 32 to a timing generator 25 through the 
timing control circuit 24. 

[0039] Moreover, when it is judged by evaluating the image data of an image 
memory 39 that a white balance is not suitable, the whole control section 10 
performs a new gain setup to the WB circuit 36, in order to amend the gap. 
[0040] Moreover, the whole control section 10 is changed into the data format for 
a display, and is written in VRAM21 while it uses for above control or evaluations 
the image data stored in the image memory 39. If the whole control section 10 
writes the image data for a display in VRAM21, the imajge will be displayed on 
LCD20 by the predetermined frame rate, and the so-called live view display 
about the candidate for photography will be realized. 

[0041] Therefore, when the established state of image quality adjustment is 



changed, a user can change an image quality condition suitably by seeing the 
image displayed on LCD20 by changing the image quality of the image 
displayed on LCD20, and the image quality condition can be checked easily. 
[0042] Moreover, the whole control section 10 is constituted so that the card 
interface 23 and a communication interface 26, and data communication may be 
possible, the image which accessed the memory card 9 through the card 
interface 23, and was obtained as a result of photography can be recorded, or 
can read the image data stored in the memory card 9, and can display it on 
LCD20. Moreover, it is also possible to carry out data communication to the 
computer 7 grade which is an external connection device through a 
communication interface 26. 

[0043] Moreover, the whole control section 1 0 is constituted so that the actuation 
information by the user can be inputted from the actuation input section 40 
containing the scene carbon button 41, image quality adjusting-lever 42a, and 
image quality adjustment carbon button 42b. In addition, the shutter carbon 
button 8 is also contained in the actuation input section 40. 
[0044] Furthermore, the whole control section 10 can also acquire [ from ] 
specific gamma curve among gamma curve groups which consist of two or more 
gamma curves which access memory 22 and are stored in memory 22. In 
addition, memory 22 functions as a storage means to memorize two or more 



image quality transfer characteristics for performing image quality adjustment of 
an image. 

[0045] The whole control section 1 0 functions as the scene decision section 1 1 , 
the image quality decision section 12, the selection section 13, and a display and 
control section 14, when the microcomputer performs a predetermined program. 
[0046] The scene decision section 11 determines the scene of 1 from from 
based on the contents of actuation of the scene carbon button 41 by the user 
among two or more scenes of a "canonical mode", "night view mode", a "text 
mode", and a "portrait mode." 

[0047] Moreover, the image quality decision section 12 determines the contents 
of adjustment of image quality high contrast or for making it bearish, or raising 
saturation or lowering for image quality among contrast or saturation according 
to the image quality to which a user operates and sets the image quality 
adjustment control unit 42. 

[0048] The scene and the contents of adjustment which were determined in the 
scene decision section 11 and the image quality decision section 12 are given to 
the selection section 13. When the contents of image quality adjustment are 
adjustment about contrast, the selection section 13 accesses memory 22, 
extracts gamma curve of 1 from frpm among gamma curve groups, and gives 
the gamma curve to a gamma correction circuit 38. 



[0049] The gamma correction circuit 38 has SRAM inside, and one translation 
table data about gamma curve which is a kind of the transfer characteristic of 
image quality is stored in this SRAM by the whole control section 10. It is [0050] 
when an example of this translation table data is shown. 



[Table 1] 
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[0051] ** - it becomes like. In a gamma correction circuit 38, when 10-bit data 
are obtained as an input signal, conversion based on predetermined gamma 
curve will be performed, and the output data which are 8 bits will be generated. 
Thus, a gamma correction circuit 38 will change the image data sent one by one 
from the saturation conversion circuit 37 based on the table data in SRAM. On 
the other hand, the whole control section 10 is constituted so that gamma curve 
stored in SRAM of a gamma correction circuit 38 can be rewritten in other 
gamma curves. 

[0052] Moreover, when a user's contents of actuation over the image quality 
adjustment control unit 42 are the contents which adjust the saturation of an 
image, the whole control section 10 calculates the value of the multiplier k which 
realizes the saturation conversion, and gives the multiplier k to the saturation 
conversion circuit 37. In addition, a multiplier k is a kind of the transfer 



characteristic of image quality. By this, in the saturation conversion circuit 37, 
saturation adjustment of an image based on a user's volition will be realized. 
[0053] Next, the relation between two or more gamma curves stored in memory 
22 and the established state of a scene and contrast is explained. 
[0054] Drawing 6 is drawing showing relation with the established state of two or 
more gamma curves, a scene, and contrast. As shown in drawing 6 , gamma 
curve which are six kinds of transfer characteristics to No.O-No.5 is stored in 
memory 22. gamma curve property that gamma curve of No.O makes an image 
make it bearish most, gamma curve property that gamma curve of No.1 makes 
an image make it bearish a little, General gamma curve property that gamma 
curve of No.2 reproduces an image in the usual condition, gamma curve 
property that gamma curve of No.3 makes an image high-contrast-ize a little, 
gamma curve property that gamma curve of No.4 makes an image 
high-contrast-ize further, and gamma curve of No.5 have gamma curve property 
that an image is made to high-contrast-ize most. That is, it is the property that 
gamma curve of No.O makes an image make it bearish most, and is the property 
that gamma curve of No.5 makes an image high-contrast-ize most, and gamma 
curve in the meantime serves as gamma curve property that an image is made 
to high-contrast-ize more, whenever one number goes up. It is reducing the 
contrast of an image here as it is bearish, and high contrast is raising the 



contrast of an image. 

[0055] Drawing 7 is drawing showing an example of gamma curve property 
stored in memory 22. In drawing 7 , an input [ in / in an axis of abscissa / a 
gamma correction circuit 38 ] and an axis of ordinate show an output. In the ** 
gamma curve shown in drawing 7 , it is set up so that whenever [ emphasis / of 
contrast ] (image quality conversion reinforcement) may become large gradually, 
as it shifts to gamma curve of No.O to No.5. That is, application of gamma curve 
of No.O performs image quality adjustment of an image in the condition that the 
contrast of an image becomes the lowest. Moreover, application of gamma 
curve of No.5 performs image quality adjustment of an image in the condition 
that the contrast of an image becomes the highest. Thus, if two or more kinds of 
gamma curves which change gradually are prepared, the contrast of an image 
can be set as the condition of arbitration. 

[0056] Moreover, by operating the image quality adjustment control unit 42, as 
shown in drawing 6 , in the digital camera 1, a user is constituted so that the 
established state of 1 can be chosen from from among three kinds of contrast 
established states of "a bearish setup", "standards setting", and "a high contrast 
setup", while he can choose a scene by operating the scene carbon button 41. 
For example, when gamma amendment is performed using gamma curve of 
N0.3-N0.5, it becomes superfluous processing and the repeatability of the 



photographic subject in an image is made to fall, since a person is a candidate 
for photography in a portrait mode. Therefore, since image quality degradation 
by such superfluous processing is not produced, where the scene of 1 is chosen, 
it is constituted so that the established state of 1 may be chosen from from 
among three kinds of contrast established states. 

[0057] In addition, when a user does not operate it at all about adjustment of 
contrast, the standards setting about each scene is applied as default setting, 
and gamma curve corresponding to the standards setting is specified by the 
selection section 13, and is overwritten by SRAM of a gamma correction circuit 
38. In the example of drawing 6 , the standards setting in a portrait mode is 
gamma curve of No.1, the standards setting in a canonical mode is gamma 
curve of No.2, the standards setting in night view mode is gamma curve of No.3, 
and the standards setting in a text mode is gamma curve. And only one step of 
gamma curves can be shifted now to a bearish or high contrast side by actuation 
of a user, respectively. 

[0058] For example, it is the case where a user specifies a canonical mode, and 
when a bearish setup of an image is performed by operating the image quality 
adjustment control unit 42, gamma curve of No.1 is used in a gamma correction 
circuit 38, and gamma amendment is performed. On the contrary, when a high 
contrast setup of an image is performed, gamma curve of No.3 is used in a 



gamma correction circuit 38, and gamma amendment is performed. 
[0059] If relation with the established state of the two or more gamma curves, the 
scene, and contrast which are shown in drawing 6 is found, the portrait mode 
and the canonical mode will share gamma curve of No.2 and No.3 mutually. 
Moreover, if it sees about gamma curve of No.2, it will be made to serve a 
double purpose in 3 modes in a portrait mode, a canonical mode, and night view 
mode. Similarly, about gamma curve of No.3, it is made to serve a double 
purpose in 3 modes of a canonical mode, night view mode, and a text mode, and 
is used also [ modes / two / of night view mode and a text mode ] about gamma 
curve of No.4. 

[0060] Therefore, the number of the classes of scene setup is six, and for every 
scene, although three kinds of contrast setup, "a bearish setup", "standards 
setting", and "a high contrast setup", is possible It is not necessary to store 
gamma curve of 24 (= 6x3) classes in memory 22 like before, and small or it is 
[ six kinds of gamma curves are only stored in memory 22, and ] possible to 
perform contrast adjustment by within the limits corresponding to each scene. 
[0061] By that is, the thing made for memory 22 to memorize in the condition of 
having used also [ curve / which may apply gamma curve (image quality transfer 
characteristic) which may be applied in the scene of one of two or more scenes 
in other scenes / gamma ] Although image quality conversion according to liking 



of a user is enabled, it becomes possible to be able to make memory 22 
memorize the transfer characteristic for changing image quality efficiently, to 
make storage capacity of memory 22 small by it, and to mitigate the load of 
hardware. 

[0062] Moreover, in case the selection section 13 of the whole control section 10 
acquires gamma curve of memory 22-1, based on the scene of 1 determined by 
the scene decision section 11, an upper limit and a minimum are defined from 
from among six kinds of gamma curves. That is, based on the scene of 1 , the 
upper limit and minimum of image quality conversion reinforcement are defined. 
For example, when a selection decision of the night view mode is made, as 
shown in drawing 6 , No.2 are set up as No.4 and a minimum as an upper limit, 
and gamma curve of No.2-No.4 is defined as a selection candidate. And since 
the selection section 13 is constituted so that gamma curve of 1 may be chosen 
from from based on the established state of the contrast determined by the 
image quality decision section 12 among gamma curves of the selection 
candidate according to the scene, it can perform contrast adjustment which was 
suitable for the scene to the image, and can also suppress superfluous 
processing. 

[0063] Even if it is the case where image quality adjustment of the same 
contents is performed by being constituted as mentioned above, about user 

I 



actuation, two or more contents of actuation according to the purpose will exist, 
and a digital camera 1 becomes, without making the user at the time of operating 
it produce illusion while becoming possible [ performing optimal selection 
according to the scene at the time of taking a photograph ]. 
[0064] In addition, although the whole control section 10 will determine the 
multiplier k for adjusting saturation based on user actuation when the contents of 
actuation of the image quality adjustment control unit 42 by the user are 
actuation about saturation adjustment You may constitute so that the range of a 
multiplier k may be determined according to the scene chosen like the case of 
the above-mentioned contrast in that case and the multiplier k according to user 
actuation may be determined within the limits of it. However, since telling a user 
about a multiplier k becomes the cause of making actuation producing 
derangement even if it is that case, it is made to correspond to the gradual 
adjustment actuation of saturation which a user performs, and it is constituted so 
that a user may be told only about the phase of the present saturation 
adjustment. 

[0065] Next, the operability of a digital camera 1 is explained. As mentioned 
above, the scene carbon button 41 for carrying out the selection input of the 
scene of 1 from from among two or more scenes in a digital camera 1 . Since it 
consists of operating members which are different, respectively in the image 



quality adjustment control unit 42 which carries out the selection input of the 
condition of the contrast in the image obtained by photography, or saturation, 
Since a user has to operate independently the scene carbon button 41 and the 
image quality adjustment control unit 42, respectively, he will perform actuation 
which distinguished scene selection and selection of image quality, respectively, 
and can reduce the operation mistake by the user. For this reason, the scene 
suitable for the candidate for photography is chosen, and it becomes possible to 
perform optimal image quality adjustment according to that selected scene. 
[0066] Moreover, in that case, when the whole control section 10 functions as a 
display and control section 14, the contents of actuation by the user will be 
displayed to LCD20. Drawing 8 is drawing showing an example of the display 
screen of LCD20. 

[0067] First, in case a user performs selection actuation of a scene, it carries out 
by operating the scene carbon button 41. If the scene carbon button 41 is 
operated, a display and control section 14 will display the icon D1 according to 
the specified scene so that a display and control section 14 can grasp the scene 
chosen as the upper-left-hand-corner section of the screen shown in drawing 8 
at a glance. 

[0068] Drawing 9 is drawing showing the class of icon displayed on LCD20 
according to a scene. Drawing 9 (a) shows the icon in the case of a canonical 



mode, and drawing 9 (b) shows the icon of a portrait mode. Moreover, drawing 9 
(c) shows the icon in night view mode, and drawing 9 (d) shows the icon of a text 
mode. The display control by the display-control section 14 is performed so that 
it may change, whenever, as for these icons, a user operates the scene carbon 
button 41. When an icon display changes with actuation of a user's scene 
carbon button 41 , a user can judge easily whether scene selection according to 
a photographic subject is performed. 

[0069] Moreover, in case a user adjusts contrast, image quality adjusting-lever 
42a is operated, and the candidate for adjustment of image quality is set as 
contrast. At this time, as a display and control section .14 is shown in drawing 8 
to LCD20, the candidate for a setting displays the icon D2 which shows that it is 
contrast. Moreover, when a user operates image quality adjustment carbon 
button 42b further, and actuation for high-contrast-izing of an image or 
bearish-izing is performed, the contrast adjustment display VI is displayed as a 
numeric value. It can judge easily whether when the established state of contrast 
is standards setting and it displays [ in "0" and a high contrast setup ] like "-1" in 
"+1" and a bearish setup, a user sets up the contrast adjustment display VI 
highly [ contrast ] rather than standards setting, or it sets up low. 
[0070] Furthermore, in case a user adjusts saturation, image quality 
adjusting-lever 42a is operated, and the candidate for adjustment of image 



quality is set as saturation. At this time, as a display and control section 14 is 
shown in drawing 8 to LCD20, the candidate for a setting displays the icon D3 
which shows that it is saturation. Moreover, when a user operates image quality 
adjustment carbon button 42b further, the saturation of an image is raised or 
actuation for lowering is performed, the saturation adjustment display V2 is 
displayed as a numeric value. When the saturation adjustment display V2 is 
raised from "0" in the case of standards setting (default set up for every scene), 
the established state of saturation raises one step of saturation rather than 
standards setting and one step is towered rather than and standards setting, 
a user can judge easily whether saturation is raised rather than standards setting, 
or it lowers by displaying like "-1 ." 

[0071] Thus, stopping the image lack part at the time of displaying a 
photography image by the display and control section 14 of the whole control 
section 10 functioning, and displaying the contents of a setting in an icon format 
to the same display means as the display means for displaying the image stored 
in an image memory 39 to the minimum, in case image quality adjustment is 
performed by the user, the display screen of LCD20 can be utilized effectively 
and each contents of a setting can be displayed. Moreover, since a user can 
check the both sides of the contents of a setting, and a photography image by 
looking to coincidence, it enables a user to judge the propriety of the contents of 



a setting easily. 

[0072] As explained above, in the digital camera 1 of the gestalt of this operation, 
it is determined how the image quality of the image with which it is constituted so 
that the scene of 1 according to a photographic subject may be determined, and 
the image quality decision section 12 is obtained from from by CCD image 
sensor 32 among two or more scenes to which the scene decision section 11 is 
related with the class for photography is adjusted. In the above-mentioned 
explanation, although these explained making a decision based on user 
actuation, using the image stored in an image memory 39 for every fixed spacing, 
the whole control section 10 may distinguish them automatically, and may 
determine them. 

[0073] And the image quality transfer characteristic of 1 is chosen from from 
among two or more image quality transfer characteristics stored in memory 22 
based on the image quality determined as the scene as which the selection 
section 13 was determined, and it is constituted so that image quality adjustment 
may be performed using the image quality transfer characteristic in an image 
quality controller. Moreover, where the image quality transfer characteristic 
which may be applied in the scene of one of two or more scenes, and the image 
quality transfer characteristic which may be applied in other scenes are made to 
serve a double purpose, two or more image quality transfer characteristics are 



stored in the memory 22 used as a storage means. 

[0074] Therefore, the image quality transfer characteristic stored in memory 22 
in a digital camera 1 can be suppressed to the minimum, and it becomes 
possible to reduce the storage capacity of memory 22. And while the load of 
hardware is mitigable, it is also possible to perform cost ****. 
[0075] Moreover, the image quality adjustment in the saturation conversion 
circuit 37 and a gamma correction circuit 38 is constituted so that it may perform 
in the phase before the image obtained by CCD image sensor 32 is recorded on 
a memory card 9. Generally, in case an image is recorded on a memory card 9, 
what is recorded in data format from which 256 8-bit gradation expresses the 
data for every pixel, and handling becomes easy with other external instruments 
etc. is desired. Therefore, if it constitutes so that image quality adjustment may 
be performed after an image is recorded on a memory card 9, producing 
deterioration of image quality further will also be considered by having to perform 
image quality adjustment, after image quality has deteriorated, and adjusting 
contrast and saturation rather than the image obtained by CCD image sensor 32. 
[0076] Then, image quality adjustment [ in / like the gestalt of this operation / the 
saturation conversion circuit 37 and a gamma correction circuit 38 ] If it 
constitutes so that it may perform in the phase before the image obtained by 
CCD image sensor 32 is recorded on a memory card 9 10-bit data can perform 



adjustment of contrast, and adjustment of saturation with high precision, and 
even if it is the case where gray scale conversion of the 10-bit data is carried out 
to 8 bits after that, there is an advantage that image quality degradation 
accompanying image quality adjustment can be controlled. 
[0077] As mentioned above, although the gestalt of implementation of this 
invention was explained, this invention is not limited to the thing of the contents 
which gave [ above-mentioned ] explanation. 

[0078] For example, although it said that above-mentioned processing is 
performed by setting to the above-mentioned explanation and performing a 
program predetermined [ control section / digital camera 1 / whole / 10 ] in a 
microcomputer, the program may be inputted from a memory card 9 or external 
computer 7 grade, and may be installed in the interior of a digital camera 1. In 
that case, the program which realizes the above processings, and the program 
for storing the image quality transfer characteristic as shown in drawing 6 in 
memory 22 will be recorded on the record medium with which it is equipped to 
an external computer 7, and the record medium with which it is directly equipped 
to the digital camera 1 of memory card 9 grade. And when the microcomputer of 
a digital camera 1 performs the program recorded on such a record medium, it is 
possible to produce the same operation and effectiveness as the above. 
[0079] Moreover, in the above-mentioned explanation, although the image 



quality controller explained nnemory 22 about the example established as an 
independent member, it is [ that it is not limited to this and memory 22 may be 
formed in the interior of a gamma correction circuit 38 etc. ] natural. 
[0080] 

[Effect of the Invention] As explained above, according to invention according to 
claim 1, two or more image quality transfer characteristics for adjusting image 
quality in a digital camera Since it is constituted so that a storage means may 
memorize in the condition of having used also [ transfer characteristic / which 
may apply the image quality transfer characteristic which may be applied in the 
scene of one of two or more scenes in other scenes / image quality ], The 
transfer characteristic for changing image quality can be memorized efficiently, 
and the load of hardware can be mitigated. 

[0081] According to invention according to claim 2, a selection means sets up 
the upper limit and minimum of image quality conversion reinforcement based 
on the scene of 1. Since it is constituted so that the image quality transfer 
characteristic of 1 may be chosen based on the image quality which sets the 
selection candidate contained between an upper limit and a minimum from from 
among two or more image quality transfer characteristics, and is determined 
[ from ] among the selection candidate, The image quality transfer characteristic 
can be chosen within the optimal limits which responded to the selected scene. 



[0082] According to invention according to claim 3, since a scene decision 
means determines the scene of 1 based on the contents of the scene selection 
actuation by the user, image quality conversion based on a user's volition can be 
performed. 

[0083] According to invention according to claim 4, an image quality decision 
means determines the condition of the contrast of an image, since it is gamma 
curve for the image quality transfer characteristic to adjust the condition of the 
contrast, gamma curve for performing gamma conversion can be memorized 
efficiently, and the load of hardware can be mitigated. 

[0084] Since it consists of operating members differ, respectively with the 2nd 
selection input means which carries out the selection input of the 1st selection 
input means for carrying out the selection input of the scene of 1 from from, and 
the condition of the contrast in the image obtained by photography, or saturation 
among two or more scenes which show the class of object of photography 
according to invention according to claim 5, the operation mistake at the time of 
a user carrying out selection actuation of a scene and selection actuation of 
contrast can lessen. 

[0085] Since an image quality adjustment device is performed in the phase 
before the image obtained by photography is recorded on a predetermined 
record means according to invention according to claim 6, image quality 



conversion can be performed in the state of a high definition image, and image 
quality degradation accompanying image quality adjustment can be controlled. 
[0086] Since the contents of the scene of 1 by which a selection input is carried 
out from the 1st selection input means, and the condition of the contrast by 
which a selection input is carried out from the 2nd selection input means, or 
saturation are displayed on a display means according to invention according to 
claim 7, a user can grasp easily contents with the condition of a scene, contrast, 
or saturation. 

[0087] The scene of 1 by which the selection input of the display-control means 
is carried out from the 1st selection input means according to invention 
according to claim 8, In order to display the condition of the contrast by which a 
selection input is carried out from the 2nd selection input means, or saturation, 
and the contents of ** in the state of the icon matched with each. Stopping the 
image lack part at the time of displaying a photography image to the minimum, 
the display screen of a display means can be utilized effectively and each 
contents of a setting can be displayed. 

[0088] According to invention according to claim 9, the transfer characteristic for 
changing image quality can be memorized efficiently, and the load of hardware 
can be mitigated. 

[0089] According to invention according to claim 10, since the image quality 



transfer characteristic is gamma curve, it can memorize gamma curve for 
performing gamma conversion efficiently, and can mitigate the load of hardware 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the front view showing an example of the appearance 
configuration of a digital camera. 

[Drawing 2] It is the side elevation showing an example of the appearance 
configuration of a digital camera. 

[Drawing 3] It is the plan showing an example of the appearance configuration of 
a digital camera. 

[Drawing 4] It is the rear view showing an example of the appearance 
configuration of a digital camera. 

[Drawing 5] It is the block diagram showing the functional configuration of a 
digital camera. 

[Drawing 6] It is drawing showing relation with the established state of two or 
more gamma curves, a scene, and contrast. 

[Drawing 7] It is drawing showing an example of two or more gamma curve 



properties of drawing 6 . 

[Drawing 8] It is drawing showing an example of the display screen of LCD. 
[Drawing 9] It is drawing showing the class of icon according to a scene. 
[Description of Notations] 

I Digital Camera 

9 Memory Card (Record Medium, Record Means) 

10 Whole Control Section (Control Means) 

I I Scene Decision Section (Scene Decision Means) 

12 Image Quality Decision Section (Image Quality Decision Means) 

1 3 Selection Section (Selection Means) 

14 Display and Control Section (Display-Control Means) 
20 LCD (Display Means) 

22 Memory (Storage Means) 
32 CCD Image Sensor 

37 Saturation Conversion Circuit (Image Quality Adjustment Device) 

38 Gamma Correction Circuit (Image Quality Adjustment Device) 

41 Scene Carbon Button (1st Selection Input Means) 

42 Image Quality Adjustment Control Unit 
42a Image quality adjusting lever 

42b Image quality adjustment carbon button 
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<Oo'^(D—(Oiy—y\z. *5V ^rjiffl t § olHtlt© § HM 

?)o 20 

[0 016] 11*^1 oKtrnf^wm. iw*]K9tta 

[0 0 17] 

[0 0 18] ^-f. C<DmM(Dmmici5l>f^7-'iy-^)l:^ 

aiE®0> 02««M0. 03{i±ffi0. m4i,mmm so 

[0 0 1 9] El ni:^-rJ;^{c. ri/^^l/:;?;^^ 1 cDjE 

•J K (lE^^is) 9 ^s»-r 5 c tffxt^mm^ 
emmtn. ^«g«gP6{cMLT><tUA-F9* 

i<Dti:^yfH^mi:ci,tmm\yyX3 \^ifrLxxmt?> 
m^wm^^m sec ummm^ 3 2 en 40 

[0 0 2 0] $/c, la 2 ic^-r cfc 9 •r>^^?;l/;*;<v 
2 <D»MgP(Ct±, C C Dtl#^? 3 2 T'?f enSH^tD 

2<OS#?A;'3^Si:i&i.fc<^TfeO, iiiKli^W^-4 

2 a tmnmm^-^ yAZb t^m^rmjti-^ti^o m 

KiiKw^-4 2 atiiiiffi)ga*i^{c«i?!c$n. 

<ki3> mnmm<oMm^::iyh'77.hxii^SLo\,^tn 50 
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[00 2 1] Sfc. m3\rL7r<t^oK^ fV^)\/fs:^=y 
lC0±ffiiJt{i, S'-\'>y^d->^>8 0ffi. ffl^W^tc/S 

\:,rzi^-y<nw&n:^mxm'om7.^ rcib<Di/-y:!r^ ^ 
y4 iff^mf'bnxi^^o z.<o-y~yif-^y 4 ui^i 
n-muxf]^m}i\.xw^th%^(ox^^o ««ix.tf, n. 

-^If-iz-yif^^ y 4 1 toff LiA^jift^P 0 )i LfT 9 

KJ X rx+:J^ht-Fj. r4?-h^-h^:-Fj i: 

i/^^m/^T?^ 0^^)50 ^.-^^ff^'y-y^^^y \ 

[0 0 2 2] mm'E- Fti-i§w*i^^i*^^^jiKW 

^i:LTm-r?)/ci6cO^-F-(?fet). 1i**-Fffi?{c 
t±C C Dji{^«^ 3 2*^P)#P>n;§)B{ilCjitftT-|SW 

0, x+X F^r- Fii^H^^y-f F>ts- FIKc^jb^n 

rcic^m.^wm^mmPimt Lxt^B-r^rctbco^- f 

•efef?, 4^-hU-Ft-Ff±Afe%M¥i*i:tTti^ 
■r§/c460^-FTfe?.o 

[0 0 2 3] :^^tc, ia4tc^-rj;3(c, r'y"^;l/;^3;<7 

1 (onmmicii. c c dii^^^ 3 zij^i^mibnmm 

C D : Liquid Crystal Display) 2 Oti'^mi^ ibtlXiS 

0. m7nmBm<ovmi^i3\,^xiic c um^m^s 2 

[0 0 2 4] ^*5, 0 1 7bS04t^-rJ:5tc, rv?^? 

[00 2 5] 0 5 xi/"^;l/;?3 ^ 7 1 (Dm^^mis.^ 

(Dmmm\yyX3 i^/rLTccD»ft^^3 2(ca 
s*-rSo c c Diitiig? 3 2 ;si!*ns)t*jte«s 
itu Wiwwm^m^ffdrmmmmcm^t^o ccd 

giiHigS3 3fcA*L. M#P'^;u%^si-rs/-c:fe<oyi' 

>iiS^7b'«ff^n?)o fi^ffiaiH]£§3 3icTm^(o{i^ 
«aa5f)%«tirciBfifi^{±A/'D^^t§3 4-\tmi}^n 

[0 0 2 6] A/D^«§§3 4{i. f8^5fiaii]SS3 3 

ibmi^n^MMc: t(D7i-uirm^^ i o e-y F^rv^ 



(5) 
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[0 0 2 7] v'iy^ )iT-'$'it-$nrcmmii. mi^^ji 

ffiIElHlifS3 5, WB Otx7'l' h^^yx) [alSSse. m 
a^^mSg 3 7, RXSy If lElHlSS 3 8 T«?n?.il# 

So 

[0 0 2 8] HU^;l/ffiIE[e]SS3 5li. A/D^^^m 
fe?.o */c. WB|H]SS3 eti. y WIEt^fC*7'< h-'^^ 10 

(i^ttcDffit) li^WJffligpi o{c<fe»)Hac: 

[0 0 2 9] s^jit^^ii]s§3 7fi. MimBm^mmt 
^mmmm^&tLrmmt^'^<Dr'$>o. r, g. b 

§0 L/cTb^oT. RG BSF^{C*3tt-5feffl (R, G, 
B) %L a b^P^{c*3ttSfe{i (L, a. b) Ic^mL 
rem. a. bc0^ffitc;^jg;&^fk$-&€,/ci6cD{*^k^ 
H^LTfeffi (L. ka. kb) t^^t?>. Wik. 
L a bSfe3^A^e)RGB^fe2^tc^i^-r?.Ci:{cJ;D, 
^S[iiS©tT^nfcR. G, B(D#fe^^ffl%5l<i6So 

^je^giiii!iS3 7tt. i^wj^gpi o*>5#;^e.ns^ 
i!(k(Dffl{c/si;T±iecD<t9%5^s^««aa^tT5iii; so 

C 0 0 3 0 ] k !f)^ k > 1 ©Jf-^tc «B{t(D;^jS;gr|S] 

[0 0 3 1 ] fcffb, ^ISk = 1 <D^^tc{i!^|tiSg|^ 
-^'^^Of ylSiElelSSS 8ti:4^i>il 

ti^o mk=i (Dm-^ic ^±Bmm^m * -5 tc-r s 40 

[0 0 3 2] yliiE|ilS§3 8(i. H^x-^CD y Ittt* 
miEt^i^(DX'S>^. yffiIE[H]SS3 8(C*5l/^Tiiffl-r5 
y;*;-7"cDlt1±^S%§t«cffitc^{b^-<inti\ fflf^fc^j 

IH]SS3 8(iytt1t^ffliE-r5^Si:LT{tffl-rSi:i:t> 

iE^Si:Lrfeftffl"r'5Cfc{c*5o yMlEElSS 50 
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3 8THi, ia^C*i;<D 1 0 \£y hfDHUf-'-^f^rS e-v 
*-F9fCiBtS-r§fc*{)©B^f-^%2 5 6Pgil©B 
[0 0 3 3] ^:tb\ ±IB<D<fc9^Hfl!llSSI5T'{i, 
STb^^T) -rs^Tti, 1 Otf-y hCB^r-^^T-iilffi 

)ei5:5aa*<ff tJtis <: t tc* o . ^jg^«!@sg 3 7 nr- 

^DBH^^I:^S/J^PIfc^^I]SlJ■r § c i: A^-^-t 
[0 0 3 4] Bft^t'J 3 9(i. yMiE|5lS§3 8:^^?)tti 

^3$nsBfix-^?*ieit-rs;^^:UT-feSo c^h^ 
3 9{i, 1 yu-L.^ mm 1 tJ^^) toieig^a 

^Wtrv^So mif, CCDJllt^?3 2A^nfTm^J 
©BlR^^L.Tl/^§^-&> B#;^*U 3 9«n xmB* 

■r§BigfiiB{ci2ii^n§o 
[0 0 3 5] ^?'i'5yyi/"x^-b-^?2 stis ^-rsy 
^'aiWlHlll& 2 4 *^6)Mm$ns«^P^' P <y ^ fcS-d't c 

[0 0 3 6] ^t' = yW<WiHisS2 4t±, ^-ayVi/ 

x^U-^f 2 5RI;A/D^^§§3 4tcJ*-r5^P>y^ 

ffliapi ofcioTSiisssnso 
[00 3 7] 1 0 ii±m^m^m^t^ c t 

ccDmmmi-3 2f)^ibw<bnMmcMLx 

BKI^M^SiiL. ^OBit^Bfi^tU 3 9tc*g^$-tt 

[0 0 3 8] Mt^ • «i)fej^gtc:teV^T, ^i^WligP 1 0 
tiB^^^'J 3 9^cMi^tSi^^n?.B^r-:5'^0■9■:/•tl■ 
y7'U>^'•^^foTffffli^l^*i6. *Ji^*tfdl^O)\i 

y^''$ir^I51SS2 4^/1-bT^'l'5y^''>"x:?-b-^?2 5 
tcJtU, CCDJHt«?3 2tD«?i/+-y^7.lf-F© 

[0 0 3 9] ^WlffllgP 1 Oimm^'eO 3 9© 

B^r-^^ffffi-r5Ci;(c<}:oT:fx7i' F>'^7>'X*^ 
jil^T'^v>i:!|3J»rbfc^{ctt. ^toXU^WiE-r^rz 
tofCj^Tfc^y-l' yg^^W B HISS 3 6 tC>IPt LTfT^ o 

[0 0 4 0] Sfc, ^i*fij®gi5 1 Oti, B{tP<tU 3 9 

V R A M 2 1 tctttjAt?^ ^»i{iijffllg|5 1 0 A^S^fflOB 
^x-^'^VRAM2 UctftjACfii. "tommi^^ 
7 U-ix U- N T' L C D 2 0 tca^x^tlS C i: t t) , 



[0 0 4 1 ] L?c*<oT. mnm^(Dm'M^Bt)'^^m-i 
ntzm-^icii. L c D 2 ofcg^x$ni.iHt©iBKt^ 

M$n. a— If « L C D 2 0 fca^^nSH^^mS C 

[00 4 2] ^tc. ^mm^i oitij-v^y^^yji 

— X2 3SD*jifi-<>'^?7x— X2 6 tr'-^Mimoiflt 

rcmmmmLfz o ^ ^ u f 9 tctss^^nrt/^-s 

i®^r-^?^^*^tB bT L C D 2 0 {Cg/T:r?. C 

[0 0 4 3] s fc. ^ft$ir<a)gp 1 0 it iy-y:f^^ y 4 

K 2 a. iBKi^8*:5fy4 2b^# 

^y^t^^ysi>^^n^o 

[0 0 4 4] ^^JC. ^WJ^IgPl 0«><^rU 2 2{t7 
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* [0 0 4 5] ^WlUgPl Oti. ^tDV-r^Payifa 

mmm 1 1 . iBS^^gp 1 2 . sj?a5 1 sRz^mfrM^ 

g|5l 4 i:bTti^rSo 

[0 0 4 6] iz-y^^as 1 1 It mrn^e- kj . 
m=e- Fj , r-f+x h^- Fj . Rtf r.-}?- f u- f 

y#^?i/4 l(DJi{W^tca-:5V^T-<^)'>-y^3i^-r 
10 [0 0 4 7] Sfc. iBS!*^gf5l 2l±3y hvXFXti 

sgjs© o % . =L-^'i:>mnw&m\'^^ 4 2 ^jsit l t ^ 

[0 0 4 8] S^-yg^^gP 1 1 Sl>*Hagli^gP 1 2 

m.-^tnrciy-yRxsmmnmt. mm> \ stc-^^e. 
n§o )i«?gi5i 3ti. iii«iBS<Di^^7b"'3yFvxhfc 

20 y ffilElaISS 3 8 IC^K. §o 

[0 0 4 9] y*iiE|slifS3 Siil^gPttS R AM^SLT 
ISK). COS R AM{c{i±WJfflIgi51 Ot j;oTiiiH«0 

[0050] 
[Hi] 



XI: (lObit) 


0 


1 


2 




64 




256 




640 




1022 


1023 


dit) (8bit) 


0 


1 


1 




100 




1 80 




242 




255 


255 



10 0 5 \ 'i (DXolcfji^o ymiE^^3 8VI,tKtlin 
ntLXl 0\£yh<DT—$'tim^n^t. ^^(Dyti 

4^$n§i: i:(c^§o no^^iz. y^ilEmsSS 8t± 
S R AMP^Or- 7";l/x-:Jf (cS-^l/''T;^Jt^^|HlgS3 

§0 -75r. :^<*$i)fflaP 1 0 y ^ilElelSg 3 8 S R A M 
[005 2] $ fc. ^i**J®gi5 1 0 tiHMIBeaif^liP 4 40 

[005 3] i^lc, ^t'J 2 2{c|Sa^5n5jiS[©y;!j 
-7"^, ^'-^RtfnyF^XFCtiS^t^^iiora^tc 

[0 0 5 4] 06a. jiSiDy^-ytv'-yRa'ny 50 



h^XF(DK^4^ffii:©M1^;&^-riaT-fei>o 06 
•rJ;oti:. 2 2tCt±N o. 0~No. 5ST'«6 

mm(om^^x^^y:h-'/ti^misfi^tixm. N 

o. OCDy :^-7't±Hft^«?>®;P^b?-ti-§J:5*y* 

-7"ittt, No. I (D y ij-^itmm^'p'pm.mit-^-^ 

§J:d^y*-'7!|#14. No. 2 © y 

n(r)^mxnmr^^ors-mmrj:yti--r¥fi^. n 

o. 3(Dy ;^-7'fi;ia#%-^^SI^fl:$-li-?)<fc9^ y:^ 

-yi^tt. No. 4coy:^-y{tmWi^-^^icmmit-^ 

^^i^f3iytl~zr<\^^. No. 5©y *-7't±iii^^ 
«?>f«!iilb?-li§cfcd^y*-7'^t14%WLTi/^5o o 
SO, No. 0©y;^J-7*<iii#^«feiClilk?^S'^ 
ttTfeO. No. 5<0y *-7"*^iafiR*fit.S!P{t*-i* 
^ItliT-feD, ^<DF^CDy*-rti#^*< 1 0±A^?>C' 
ticmimXOmmitt^^Xo^jiy :f]--:^Wiii:rji-D 
Ti/^5o CiiT% i^Mi:aii®<DnyF^7.F*MT$ 
H+^dtT'feli), ®lii:liil^©rjyF7XF^^4i>5 

[0 0 5 5] 07«, ^^>J 2 2fC<g^$n5 y ;*-7" 
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No. 0<DYij--fi}'^mmt^tl^t.mW^<Dayh^7.h 
So Sfc. No. 5tDy 

^mmmnmLrmm. mm(oay\'^7.h^Q:m<DVi lo 

[0 0 5 6] ttc. meiCTjkt^oitC, Tiy^)li3y^^ 

l{cfcl^•r^i:. a— 4 lODJSit^fT^ 
c t J; 0 i/ - >tOSiR*tf ^ c i: A^T- 1 S i: i: 
HKSiSitf^gP 4 2 cDjift^tf ^ c i: (c J; 0 . ri^SI^ 

-FT'«At)3!)W^mTfe5©T\ No. 3 -No. 

3 alio 3 > h ^ X h ^^mio d p) -(D^^^^^ 

[0 0 5 7] a-if7b^ny h^Xh^lSStov^ 

^ciim^ y iJ-fiimM^ 1 3 {CtoTjg^^nT y 
liiE|BliES3 80S R AM{C±»t^ni.o laecD^ijT' 30 
{i, .i^-hU-ht-F{cfent?>1g"*^^tiNo. l(D 
y*-7T-feO. ^^Pt-F{c*3t:^5#.^P^S{±No. 
2<Oy;!j-7T'fe(3. ^^t- Kfc^sltS^P^^tiN 
o. 3(Dy ^-yr-^.O, ■r4^Xh^:-F{C*3tt2.1i^P 
SStiy;?j-^T-fei.o ^-LT. :i-1f©^mi:j;0> 
"tti^n 1 IgPg/SttStPiJXttlllSiJfc y i]-r^'yy 

[0 0 5 8] a— If F^&Jg^Lfcti 
^TSoT. ilKM«li{ta5 4 2*Sffr?)Ci:{cJ: 

ofc^^fcti. yMIEIilSSS 8 40 
{c:fc)/^TN o. 1 ©y :^;-yA^"fflt/^e)nT yffiIE*^fTt> 

nsc )Mtc, mm<Dm.mm^m7-Drcm-^icii. yffliE 

|51iiS3 8lC^3V>TNo. 3©y*— •/*^fflV>P)nTy^ 

[0 0 5 9] meicffstmm<Dy:fj-yty-yRxs=! 

y\-y7^h(Dm^^mt<Dmi%^^tl{i. 4^-Fb-F 
^-h'tim^e-VtiJ^No. 2tno. 3(DyiJ-y 
^Sl/^tC±t*fL.Tl^?)Ci:tc:S:?)o tfc. No. 2©y 

ij-zfic-Di^^rs^n^i. F F F tmm^- 

F F i:<0 3 o^r- FT'Jlffl^fnTi/^5 c i: t 50 
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PHtfc, No. 3<Dy;?7-y(cov^T{i^¥t- 
F il^R^r- F t T+X F F i: O 3 o^r- F-elSffl 
^nT*3'^^ No. 4(Dy ;^-:/{C0l^Tlil5R^-F 
t f + X F ^r- F i: O 2 OCT) F t ^ffl $ nr 1/ ^ i> o 

[0 0 6 0] Ltct/^^x. iy-ymm(ommii6m^X' 
feo. ^y-yc'tic mmm^^ > w^^j . r 
a* r^p^^j (DsmocoayhyT.hm^ff^oimxh 

t»e*© J; 5 tC 2 4 (=6X3) y fi--7^ 

^ ^ U 2 2 tr *5 < it^S;!)^* < . 6 y 
A-:/^;<t'J 2 2{c^§SftbT*3</cltT\ ^i/-y\Z 

%^s\.fzmmnx^yv^7. vmwt'fso c ttt^oj^x 
[00 6 1] m&.o:>y-y(Do-^(o-'C)>'~y 

iC:iS\,^X'Mmt^o}^it(D&^ y (HM^^1# 
14) flfi«D>'->{C*3V^T3iffl-rSBJfi614(D^5y* 

-■/i^^fflbfcm^-e^tu 2 2iaim^'^^ctx\ 

^t-iiX^<!ltti^Xt. *ntioT7{^:U 2 2<DIE 
1i^«%'J^^ < bT/N- F>>x70ft?gr^gM-r5<l 

[0 0 6 2] ^#$ijffllg|5 1 0(DaS?g|5 1 3*M* 

gi5i 1 {cioTSi^^nfc-ov— ^{ta-t^i/^T^ em 
m(0y:f]-f(0o-6t'^±mtrmt^mi!b^o -ot 
-(Diy-yicm':s\,^xmM.^mkmo±mtTmt 

rdM-^lcits m6iC7rstJ;^oic±mtLXHo. 4. "F 
|5gi:tTNo. 2i}^m^tn. No. 2~No. 4<0y 

tj--7timmmtbx^i6ibn^o ^ttx. mn^\ 
3 li. t(Di^-yi>c]t\:>rcmumn<D y ij-ycDo^fj^ 
ibmni^m^i 2tcj;oTi*s$n§3yF7XFo^ 

nTi.^?.fcii!)s iiiftC^^LTv'-^fOSbfcayF^X 
F PS^tT 9 c i: A^'T- ^ . iif JSaa^ffli A ^cfLX^ 

[0 0 6 3] xv^'^yu*^^ H±±iecoJ:9{c1i^$n 

sc itcj; 0, m^iim-]^B(Dmnmm^nom-&x 

[0 0 6 4] ^fc. ^<*iliija)g|5 1 Ofia— »f{c J;?, iSK 

is^iif'Fa5 4 2©«fti^^*^^jeiie(cM-rsjii^-efe 
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[0 0 6 5] ^Xic. =rV9)\^fi^=y 1 ©^ffttfcov^T 
fci6. a— If 4 1 kM%mWMfU^ 2 

[0 0 6 6] $/c. ^(om. ±mm^ 1 otrnTT^mm 

4tLXmmt^CtlC^f). LCD2 0fC^LT 

c D 2 o(om7fsmm(D-m^^stmx'$>^o 

[0 0 6 7] i^t. :i-^ti^i^-y(Dmmmvf^'i7om 

[0 0 6 8] EI9(iv'->'t)Si;TLCD2 0{Cg^$ 

n-sT^rn^toffiis^^-rBiT-fe^c. 09 (a) imm 

*-K©ii^<D7-rny^^xbT*3t). 139 (b) tid? 
-\'U-\'^-¥(D7^=iy^7rsbXl'^o t/i. 09 

(c) a^mt-FtDZ-f 3V^^LT4oD. 09 

(d) «r+Xh^-K07-l'3y^^LT(/>?.o Jin 
e.cDT'i'nytin.— ^f;^)^->->.-i-^^y 4 1 ^mi'Pt^c' 
ttc^t)§t)?)<td {cg^s$fj||g|5 1 4 {c J; § m^sMmti^ 
tT^n^o a— 9'(r)ix-y4^^^/4 l©asmc#oT7 

[0 0 6 9] Sfe, a-lfA^n^h^XhWiSS^ffd 

mcli^ HHPS W^- 4 2 a^iiftLTliSOi^S?^ 

4{iLCD2 0(c5^UT. 08{C^-rJ:^{i:. ^^jbtfe 

y F 7 X h T-fe^ c ^^-r > D 2 
•ti^o trc, a— »fjb^$e>tciiMiiS#"^>4 2 b^ji 

«i¥*tTo /c^^jc n y h 7 X h mmm^^ v i ^i^fii 

:3 y h 7 X h Oig^4^S*<^iiPS^<0Ji^(i r 0 J . 

mmmo^-^ii r+ 1 J , r- 1 j i: 



(8) I^Pifl 2 0 0 2 - 2 0 9 1 3 8 
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m^ic'iFmt^ctt^x-^^o 

[0 0 7 0] a-+P*\|gjgcDlSS^tf 9^{c 

ti, 2 a:^mifiFLxmn<ommtim^ 

mmicm^t^o cott. ^TTspymd^ 1 4 1± l c d 2 

$e){cliKlie.i^-^>4 2 h^mi'ft?>Ctlcj;:-oX. 

>ii"i:(cK^$n?)T"7*;l'h{i) Otf^fi roj . ^ 
Jg^^^^^J: 0 1 1 $m±lftc^'^lt r+ 1 J . 
^^J; 1 miigTtf fc«-&a r- 1 J v^^ i ^ tc^ 
^^.t^Ctlc^ij. a— tf (3 fc5^lt^±lf 

[0 0 7 1] cco^^ic^ :i-mcx-oxmnmmm7 
m^s^mm-omyn^micMLxy^ ^ym^x^(o 

cDiHi^^gp^^^S/jN|5IfcW]x.oo. L c D 2 0 CDg^ 
tifXt^o S/c. a-Hft±^^[^Si:»^ia«i:0?Ji 

[00 7 2] i;(±|«B^ LfcJ; ^ (C. CCD^MOJ^fficDx 

(Diy-y^m^t^^oicmi^-^n. mnm'^^i 2*^ 
ccDmmm'i'3 2ici:-Dxm^n^mm(Dmn^i^(o 

3 9imwitEtimm^my'^xmmcmiL. m^t 

[0 0 7 3] "tLxmn^i st'^T^^-^nrciy-ytm 
M-^ntcmnticm-^^^x 2 z^c^m-^nxi^^^ 

L, mnmmmcia^'xt<Dmn^^^^^mi'xmn 

[0 0 7 4] Lfcjb^oT, ■r>^^';U*><^ ni:*5V^Tt± 
^tU 2 2tctSi^$n§iiH^^<HJ14^«'J««J^5 

CiiA^T't. ^^rU 2 2<Dm^Mm^iS.Wit?>Cti}^oJ 
50 ftltCftSo ^tT> M-H'>x7<Dft?gr>&i|gilS-rSCi: 
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[0 0 7 5] tfz. ;^Jt^^©SS3 7Rr;yft8IE(ilS§3 

3 2 Tifp-nfciB^j; !? ^mmtimTLrzmiTmmm 

[0 0 7 6] ^<1T% i:<DllfiSO}K^<0J;'5{C. ^)S^ 

^iHiss3 7RifymiEm^3 sic^if^mummit. c 
c D mmmi- 3 2 Ti# e. n/c mm'' ^ ^ u 5?j - f 9 ib 

h^XhcDl^e-^^iecDi^S^ 1 Ok" 7 h^r-^T'ii 
!WgfclT9 C ^com 1 0 e-y FOr-^f 

[0 0 7 7] 1-X±. i:(DfgB^«*jEfg<Dff^^tCOt^Tt«B^ 

[0 0 7 8] ^J^tf. ±IS»C*5V^Tti. T->"^;l/;d 

icD^wiaigpi ot±v-i'^D3ytfi-^*<m^ 
t5\\ ^<r>^. ^gi53>fcra-^7fcWLrgif*n 

SIBSlii*-^. ;^tU*-F9^0xv^^;b*><7 1 tc 

i51#14^^tU 2 2tctSS«-r?)fci6©7°n^^"^AA^IBfiJ 
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